Objective: Observe the effect of pediatric medications on surface bovine enamel and analized shear bond strengths (SBS) of composite resins.
INTRODUCTION
Drug therapy is an important factor for success of any kind of dental therapy. Pharmacotherapy has indispensable role in the treatment of many medical and dental diseases (1) . Most oral diseases that occur in children are inflammatory conditions associated with pain. In this context, a significant percentage of dental pain originates from acute and chronic infections pulp source, so analgesics and antimicrobials are the foundation of pharmacotherapy in pediatric dentistry (2) .
The use of liquid pharmaceutical preparations may be a daily routine, acidic preparations are often necessary to ensure physiological compatibility and to improve flavor for the children (3, 4) . In addition to the acidic components, other factor such as prolonged and frequent ingestion, bedtime and between meals consumption, high viscosity and the collateral effect of reduced salivary flow, may be contribute to increase the risk for medication-induced dental erosion (5) .
It has been reported that medications can affect enamel hardness, and cause morphological and roughness alterations, as a result, erosive conditions might affect the integrity of restorative materials, such as composite resins and ceramics (6, 7) .
The clinical success of a restoration based composite resin will depend on the degree of bonding between the tooth enamel and the restorative material, there is information that the adhesion of dental adhesives to eroded dentin is compromised as compared to regular dentin, nevertheless; the behavior of these materials on enamel surface under erosive conditions are limited.
Therefore, due to prolonged use of oral medication in children, the purpose of this study was to evaluate the effect of pediatric medicines on surface bovine enamel in vitro and analized the shear bond strengths (SBS) of composite resins.
MATERIALS AND METHODS

Tooth selection and preparation of experimental specimens
The study protocol was reviewed and approved by the Research and Ethics Committee at the Autonomous University of the State of Mexico (UAEM).
A total of 135 freshly extracted bovine teeth were collected and stored in a solution of 0.2% (wt/vol) thymol. One-hundred twenty five teeth were used to evaluate the SBS, whereas 10 teeth were used to be treated for observation on SEM. The criteria for tooth selection included intact enamel surface without any fracture produced during the extraction procedure. The teeth were fixed in acrylic resin, to aligning the labial surface of the tooth to be parallel to the force during subsequent bond strength testing. 
Immersion Cycles
The following immersion cycling protocol was adopted to simulate a usual number of intakes: the specimens were immersed with the exposed area up for 1 min in 10ml of the medication, under agitation (30 rpm) by a magnetic stirrer, 3 times daily with 8-h intervals between the immersion cycles, during 7 days (21 immersion cycles). After each immersion cycle, the specimens were washed with an electric toothbrush and toothpaste for kids and maintained in artificial saliva at 37 °C, until the next immersion cycle. In the next 2 days, the specimens were stored in relative humidity. This process was repeated for 4 weeks, totalizing 84 immersion cycles.
Bonding procedure
The specimens were prepared for the SBS Test. To support this test, composite resin blocks were built; Z350XT Universal Restorative Filtek ™ (3M ESPE, Monrovia, USA) approximately with a dimension 4 mm 2 (1mm to 5mm in height), each block were polymerized 20 seconds using an LED unit and was applied in all groups according to the manufacturer's instructions.
The teeth were pumiced with fluoride-free paste (Pressage, Shofu Inc, Kyoto, Japan) and rubber prophylactic cups, washed with water, and air-dried. The enamel was conditioned with
Phosphoric Acid at a concentration of 37%. The acid gel was applied on the enamel for 15 sec, rinsed thoroughly with a forceful air-deionized water spray, and dried with compressed air, immediately after blotting, applied one coat of adhesive for 15 sec with gentle agitation using a fully saturated applicator, then gently air thin for 5 sec to evaporate solvent and was light-cured for 10 seconds. Finally the composite resin blocks were bonded to enamel surface. This adhesive technique was chosen to show high values of adhesion strength.
Shear Bond Strength (SBS) Test
An occluso-gingival load was applied to produce a shear force at the resin-tooth interface. This was accomplished using the flattened end of a steel rod attached to the crosshead of a universal testing machine (Autograph AGS-X, Shimazdu, Kyoto, Japan). The bond strengths were measured at a crosshead speed of 0.5 mm/min, and the load applied at the time of fracture was recorded in MPa.
Adhesive Remnant Index (ARI)
Once the composite resin blocks had been debonded, the enamel surface of each tooth was examined with a stereoscope (Nikon, Tokyo, Japan) at a magnification of 10x to determine the amount of residual adhesive remaining on each tooth, enamel fractures were also analyzed. The ARI scores were recorded with the following scale used: 0 = no adhesive left on the tooth, 1 = less than half of the adhesive left on the tooth, 2 = more than half of the adhesive left on the tooth, and 3 = all adhesive left on the tooth.
Scanning Electron Microscopy Analysis (SEM)
Ten teeth were used for preparing specimens of the enamel surfaces exposed to the different medication evaluated in this study. The teeth were chemically fixed, dehydrated, freeze-dried, and coated with gold (SC7620 Mini Soputter Coater. Quorum Technologies Ltd. Company. Kent UK.)
The specimens were then observed under SEM (JEOL, JSM-6510LV, Tokyo, Japan).
Statistical analysis
Descriptive statistics including the mean, standard deviation, and ANOVA multiple comparisons with significance predetermined at p≤0.05 were calculated for the SBS analysis and the Scheffé post-hoc test were used to compare shear bond strengths between individual bonding/debonding sequences. In addition, the chi-square test was applied to evaluate the ARI.
RESULTS
Shear bond strength (SBS) test
The SBS mean values expressed in MPa, and descriptive statistics are shown in Table 1 .
Data for shear bond strength (MPa) to enamel showed statistical differences with the ANOVA analysis (p=0.042 
Adhesive remnant index (ARI)
The scores indicating the amount of adhesive remaining after debonding are shown in Table 2 . The chi-square comparisons of the ARI scores among all of the groups (χ 2 = 9.481) indicated that the groups were significantly different (p<0.05). The frequencies of the scores 0 and 1 were common in all groups, the greatest amount of adhesive remnant was found in the group V, followed by group IV. On the other hand, a lower quantity of residual adhesive was observed in groups I, II and III.
Also worth mentioning that did not show any marker ARI 2 and 3; and there was no fracture of enamel.
Scanning electron microscopy analysis
SEM micrographs of enamel immersed in the pediatric medicines and artificial saliva are presented in Figure 1 .
Enamel surface morphology of non exposed medicines control group showed a smooth and unchanged surface with scratch on enamel surface(A), similar to that observed in the GIV and GV group micrographs (D and E). On the other hand surface of enamel specimens exposed to GII and GIII was intact with increased porosity, were observed an irregular pattern of surface destruction was located in the vicinity of prismatic pattern of destruction (B and C).
DISCUSSION
Pharmacotherapy is necessary in pediatric dental care, previous studies have shown that analgesics like paracetamol, ibuprofen and antimicrobial agents, mostly amoxicilin and metronidazol, were the mainstay in pharmacotherapy in pediatric dentistry (1, 2, 4, 9, 10).
These particular pediatric syrup were chosen for several reasons: they are frequently use, they have a pH level below the critical limit for demineralization of tooth enamel (pH < 5.5) (3, 11, 12) . Finally, the syrup can reduce enamel hardness of primary teeth, influence enamel roughness, cause morphological enamel alteration (13), which could affect the SBS of composite resins.
It has been demonstrated that bovine enamel can be successfully used to study enamel bond strength (14) , because it has been observed that histologically , they are the most similar to human enamel (15, 16) . In this context, diverse studies have been carried out with bovine teeth, and there are numerous original articles published in literature (17) (18) (19) . Therefore it was decided to work with bovine specimens in this study.
The shear test was performed with a universal testing apparatus, similar to the procedure of others (8) . Results of this study indicated that the SBS of group II (10.8 MPa) was higher significantly than that group III (7.6 MPa). We believe the erosive defects caused by Paracetamol and Ibuprofen on enamel, as shown by SEM, has a negative effect on resin retention, it might be due to frequent exposure to acidic substances that could cause an imperfect acid etching pattern.
Hammad SM et al (20) and Rugg-Gunn et al (21) , compared the erosive capabilities of acidic soft drinks. They determined that had erosive potential. On the other hand, Tupalli AR et al (3) evaluated ten commonly used pediatric liquid medications and determined that the medications cause etched prism pattern followed by crater formation and sporadic rod ends. Which means that frequent use of both acidic drinks such as pediatric medicines cause demineralization in the enamel surface. This supports our results in the present study.
When the surface was eroded, challenges the parameters of bond strength. Rougher surfaces play a relevant role in the adhesion mechanism, as they are favorable for promoting more intense interlocking to the enamel. According to the data of this study, no difference was noted compared to the control group. However, the highest average SBS observed in group II (10.86 ± 4.82 MPa)
is below the average minimum for conciderarse a good SBS ranging from 20-40 MPa. (22, 23) This shows that the erosion has a negative effect on adhesion enamel-resin.
The ARI scores one indicated that in the group V (44%) followed by group IV (24%) the cohesive failures were predominant. However, adhesive failures were more present on the other groups, could suggest the presence of poor interlocking, as the interface was broken.
CONCLUSION
Prevention of dental erosion caused by pediatric syrup can be done only by a group effort. Based on the findings of this study, it can be concluded within its limitations of an in vitro study, pediatric dentists must take care with medication administration, because the frequent exposure to the sucrose content in medicines can be observed changes in the enamel surface and the SBS of future restorations could be affected; and should consider this when choosing the restoration for each patient in order to provide quality treatment.
The availability of children's medicines in sugar-free form would enhance the prescribing of sugar-free medicines by dental and medical professionals, and parents and patients should be aware of risk of erosion during the use of some medicines and might also increase the risk of caries in children.
For Shear Bond Strength, dentists could perform further studies to evaluate other adhesion procedures, as well as different biocompatible materials. Pediatric dentists should use more scientific evidences to identify dental erosion in primary enamel to promote better adhesives procedures.
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